Proliferation of intimal smooth muscle cells. Attenuation of basic fibroblast growth factor 2-stimulated proliferation is associated with increased expression of cell cycle inhibitors.
Basic fibroblast growth factor (FGF2) is a potent mitogen for medial smooth muscle cells and is necessary for their proliferation after balloon catheter injury; however, intimal smooth muscle cells do not require FGF2 for their proliferation, and they respond only weakly to exogenous FGF2. The present study examined the activation of extracellular signal-regulated kinase (ERK) signaling as well as the expression and activity of cell cycle proteins in FGF2-stimulated intimal smooth muscle cells. FGF2 activates ERKs 1 and 2, and Western blot analysis showed that cyclin D, cyclin E, and cyclin-dependent kinase (CDKs) 2 and 4 were expressed in intimal smooth muscle cells after FGF2 infusion. FGF2 stimulation, however, did not lead to phosphorylation of the retinoblastoma protein (Rb), CDK 2 activation, or expression of cyclin A. Western blot analysis showed that intimal smooth muscle cells express elevated levels of the cell cycle inhibitors p15(INK4b) and p27(Kip1), compared with medial smooth muscle cells, and that FGF2 stimulation does not reduce the level of these inhibitors. These studies suggest that despite activation of ERKs 1 and 2 and expression of the cell cycle activators, cyclin D and cyclin E, high levels of cell cycle inhibitors may inhibit cell cycle transit in FGF2-stimulated intimal smooth muscle cells.